Pre-gaming is considered a high risk behaviour because it often results in individuals consuming more alcohol relative to nights on which they do not pregame. 1, 4, [9] [10] [11] For example, Labhart et al. (2013) found that when individuals pre-gamed, they consumed nearly twice as much alcohol relative to nights on which they did not report pre-gaming. 10 Higher levels of alcohol consumption as a result of pre-gaming have also been reported using measures that do not rely on self-reported alcohol use (e.g. breathalysers that measure Breath Alcohol Concentration [BrAC] ). [12] [13] [14] Given that more alcohol is consumed on nights when individuals pre-game, it is unsurprising that pre-gaming has been linked to higher levels of alcohol-related harm. 1, 9, 10, [15] [16] [17] For example, on nights that individuals pre-game, they are more likely to experience a blackout 18 and get into a fight. 19 Relative to the large number of studies conducted on pre-gaming in the US and UK, there is little research on pre-gaming in Australia or New Zealand. The limited research that has been conducted in Australia is consistent with international research suggesting that pre-gaming is commonplace, 20 that price is a key motivation for pre-gaming [20] [21] [22] and that pre-gaming is associated with greater odds of experiencing alcohol-related harms. 20, 21, 23, 24 Research in New Zealand is even more limited, with (to our knowledge) only a single study investigating pre-gaming. 25 Specifically, McCreanor et al.
(2016) conducted a qualitative study with groups of young adults. Consistent with the literature reviewed above, one of the key drivers for pre-gaming was price. Although not focusing on university students, a narrative provided by one male participant suggests pre-gaming may have a particularly strong social element among university students: 25(p41) Indeed, research from the US suggests that attending university is marked by a significant increase in the prevalence of pre-gaming (pre-university = 62% vs. during university = 80%), 26 with pre-gaming behaviour being established early in a student's academic career and persisting throughout it. 9 The aim of the current study was to: a) provide the first quantitative study on pregaming in a university population in New Zealand; and b) determine which factors contribute to increased pre-gaming (gender, year at university, accommodation type, time spent pre-gaming). To test this, we intercepted students entering university-run orientation week events. Orientation week (also known as freshers' week, introductory week, welcome week, etc.) generally consists of a number of social events that precede the start of the academic year. Students were interviewed regarding their current pregaming session and, given that self-reported alcohol use has been described as potentially unreliable, 27 we obtained an objective measure of pre-gaming by recording participants' Breath Alcohol Concentration (BrAC).
Methods

Sample and procedure
The study was conducted on nights when social events were run (i.e. a toga party and two music concerts) for the 2016 orientation week held at the University of Otago, Dunedin, New Zealand (a small city of 120,000 residents, including ~20,000 university students). Alcohol was available at the three events for students to purchase. The research groups approached students, explained the purpose of the study (which included assurance that there would be no punitive outcomes for taking part), and invited them to take part in a three-to fiveminute interview. At the completion of each interview, research groups approached the next student or group who walked past. Those who agreed to take part provided verbal consent. Self-reported alcohol consumption was recorded first, followed by the breathalyser reading. At the conclusion of the interview, participants were told their BrAC and were provided with a card containing information about BrAC and the contact details of community support groups and taxi companies. All study procedures were approved by the University of Otago ethics committee, reference number 16/007.
Measures
Demographics: Demographic data collected included gender, age, year at university, ethnicity and type of university accommodation (e.g. residential college, flat, home or other). For ethnicity, we asked participants to identify which groups they identified with, which were later simplified to Caucasian, Māori/Pacific Island, Asian or another ethnicity (percentages add to more than 100 due to multiple affiliations).
Current session alcohol use:
Participants were asked to report the length of their current drinking session (i.e. the time of their first drink and their last drink, which was converted to minutes) and the number of New Zealand standard drinks they had consumed during the current drinking session (one New Zealand standard drink contains 10 grams of alcohol). Participants were also asked to rate their current intoxication from 0 (not intoxicated) to 10 (very intoxicated) and had their BrAC recorded; similar measures have been used by Lubman et al. 2014 .
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Data analysis strategy
To test our first aim, which was to determine the extent to which students pre-gamed, we calculated descriptive statistics (mean, median, standard deviation, range) for all drinking variables (standard drinks, intoxication, pre-gaming length, and BrAC).
To test our second aim, which was to determine which factors (gender, year at university, accommodation type) contributed to increased pre-gaming, we used independent samples t-tests and chisquare tests to test for differences between groups (men vs. 
Results
Data preparation and demographics
The flow of attrition can be seen in Figure  1 . Of the 902 participants approached, 757 (83.9%) agreed to take part. After removing participants who were leaving the events (n=124; 13.8%) and non-students (n=57; 6.5%), 575 students remained (63.8% of people approached). An additional six participants were removed for incomplete drinking survey data, which yielded a sample of 569 students with complete data available for analysis.
As seen in Supplementary 
Descriptive Statistics
The mean number of standard drinks consumed, intoxication levels, drinking session length, and BrAC are presented in Table 1 . Of the 569 participants who agreed to take part and completed the interview, 88.6% reported having consumed alcohol before the events and, on average, had consumed 6.9 standard drinks. Table 1 also shows the difference in drinks for gender, year at university and accommodation.
Risk factors and pre-gaming
Gender: Significantly more men than women reported drinking before events (women=85.0%, men=92.2%; χ 2
[1]=6.921, p=0.009) and men consumed significantly more alcohol before the events, reported greater levels of intoxication, reported longer pre-gaming sessions, and reached a higher BrAC than women.
Year at university (first year vs. other years):
Because our sample was predominantly firstyear students, we opted to compare first-year students to those who were above first year. Chi-square tests revealed that there was no difference in the ratio of drinkers to nondrinkers when comparing first-year vs. otheryear students (first year=88.1%, second year and above = 90.6%; χ 2 [ 
1]=0.510, p=0.475).
There was also no difference in the amount of alcohol consumed before the events or reported levels of intoxication. However, firstyear students reported shorter pre-gaming sessions and registered a lower BrAC than returning students.
Accommodation (residential college vs. other):
Chi-square tests revealed that there was no difference in the ratio of drinkers to nondrinkers when comparing those who lived in residential colleges vs. other accommodation (college=87.4%, other=91.5%; χ 2 [1]=1.841, p=0.475). However, those who lived in other accommodation were more likely to drink more alcohol and report longer drinking sessions (but not greater intoxication or BrAC).
Pre-gaming session length and time arrived at the event
The correlation matrix for all drinking variables can be seen in Table 2 . For those who reported drinking (n=504), Pearson's r correlations revealed a strong relationship 
001).
Those who arrived later at the orientation week events consumed more alcohol, and reported longer pre-gaming sessions than those who arrived earlier (see Table 1 ).
Discussion
The primary aim of the current study was to quantify the extent to which New Zealand university students pre-game before large events. Pre-gaming was the norm for New Zealand students with nearly 90% of students reporting some level of pre-gaming. On average, students consumed close to the equivalent of one bottle of wine before the event. While pre-gaming was common for all students, we found that certain factors were associated with an increase in pre-gaming outcome measures, namely: being a male; living off-campus (drinks and session length); reporting a longer pre-gaming session; and arriving later at the event. The current study is the first New Zealand study to accurately measure pre-gaming using breathalysers, and also the first in Australia and New Zealand to do so with a sample of university students.
To this end, our study has several policy implications. Considering that students consumed more alcohol during longer pregaming sessions, alcohol policies could focus on ways to reduce the length of pre-gaming sessions such as setting earlier starting times for events. However, it should be noted that policies are only effective if they do not drive students away from university-run events and towards off-campus parties. 5 Given that the university-run events (or events run on campus) provide a significant amount of support for intoxicated students (i.e. rides home, free food and water, security, etc.) and that limiting pre-gaming session length may be unpopular, policy changes must find a balance between reducing drinking sessions and ensuring the events are attractive to students. 30 To help find this balance, universities could consult students in policy discussions. 31 This recommendation is offered while acknowledging that the price differential between on-and off-licence liquor sales is considered a core motive for pre-gaming behaviour, particularly among university students where income can be limited. 20, 32 As such, measures to address the price gap between on-and off-licence liquor are also likely to influence pre-gaming behaviour, especially for this cohort. A second limitation is that the current study was conducted during orientation week, potentially providing an inflated picture of the degree to which students pre-game. Indeed, in both New Zealand and the US, orientation week is associated with higher levels of alcohol consumption relative to a typical week during the academic year. [34] [35] [36] [37] [38] [39] Despite this, the overall proportion of students pre-gaming in the current study is not markedly different to that reported for US students during the academic year (Haas et al. 79 .9% vs. 88.6% in the current study). 26 To determine whether the incidence of pregaming differs between orientation week and the academic year, future studies should track students' pre-gaming levels across the semester.
A final limitation is that participants may have been interviewed on multiple nights because data were collected across three consecutive nights and no identifying information was recorded.
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Summary
The current study demonstrates that pregaming is the norm for New Zealand students and highlights the need for intervention approaches that specifically target pregaming.
